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• ^-^-^-s,^^ ##^^5)S.S I^Hr 
# 7 ] *V Cj-S ^EBSJ ^ O.S *3^fe 7^ ^ ^71 ^-ff-7V 

«^ ^3 ^ofl>H ^oj-o. a^Rr ^o]^ § o]#o] ^oj- ^ # ^. 7 1 £ 

^# #<?M: ^"2:^ 42:71; ^V7) 4^711- 7-1 ^1 Al^Sl o]S_4 _2_3i 

5. 1 
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« ^^l 1 ^* ^ ^-^ ^ y o v ^ {Device and Method for motion analysis 

with bio- impedance} 

£ 10-8: *m 4tft ^Iscfl ^-g-al^ 
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^ ^ ^ U-fH W 3Mth 



^^-^ (motion analysis)^ cfltb <£^r ^S. *>^1^ il^l tfl*IH 

&J5.^, «3 ^^-^ e^^l, nelJi ^^r-i- 0]^-^- «^o] oji=Lo^ 

y o V ^^ £<H*l OijolE^ «liH^ ^75Kf AjiEfl^- ^^>7l til-g-o] ^7j-o} 
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3 ^^}7\) 7t\^0-Z_ ^^^-dl Jf^^tf. 

0 14. 3^3*1 ^*<M ^^-a, 54 <H afl^-fc ^Hr^r 5fl*=h 

°1 7>^>cf^ ^-^9] *\}<*o] ttf^Cf. £o] oj-^y^-g. ^0^0.5. ^2]-^ 
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^^Ji ^3*Rr ^-71 «^ *v ^oflAi cfs. 30.3. * 

^ £^ #7l ^^-7> JjL^^ ^oj-^- *H 

£ f- £tf 3# #7] 3# ^€ #<y-8: 4S7l; ^V 7 ) 

4^71* ol-^4 ^LH^-fr S^Rr *1JL°1^4 SL*$. 2:^71; ^ ^ 

ig/g^ 3zf^; ^7) «^ 3; 3°1M ^£ ^ ^-71 

#ff-7> ^Sflo] ^-^4 A>ol7> l/n(n^r 7}-<£^r) ^ 7J-3 ^ 

31 m(m£: 2°|#5l 7>o^) 7 flc>l ^ofl^ ( m c 2 = L)^- L7fl3] #^-(2 

7113] *}l»*Kr 3^, #71 L7fl3l ^ofl^ ^ #^6\) <%x)$. #^#(K 

#71 ^7ln>cf ^jqoli ^ &°) 7R> -E #^-a- #^Kr 

i^Rr ^ ^ ^ ^ tt o Vl 3* ol-g-tb « ^-g- 
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<24> # 7 ]o} cr 7l# ^ 34^1- ^ ^> 7 | o] ttV^ o. ^^^Hr^S-^ 

S\S.S. ^£)J1 lH!*Hr ^fRi; ^"71 aJ^o} ej. ^6\)A] cfs 

*3^r ^ ^ff- ^] 31&%3\- <k&?4 *}°]^ -¥-$Hl S^l^U ^# 

^ 20]^ ^oj- ^ 4S7l, o]^o!f ^.H^l 2:^71, ^^M* JL^Kr 

^1*11^4, -31^4 ^M°^ ^ -^$H1 ^^5]J1, #<Q% 3#SRr *H;e 2^1^ 

3# 4271, o]^32|- ^H^i 2*171, ^^^^7l# i^Hr ^12^^^, ^^JJf 

^^H ^l^U, ^#*Rr 2°l#sl ^oj- ^ # ^ m.^ 

71, 2^71, ^^^7l» i#*Rr ^13^^^, u e M^ A>olSl ^ 

^ofl ^o^g. ^ol£ 2°!^ ^ ^ 4^71, o_ir^ S 

^7l, ^<^^7l# *ll4*im; ^>7l ^11^^ vflxl ^-71 T^fl^ #^-8: ^1^1^ A] 

^S. <£^Rr A/D ^^r7l; ^ #7l A/D ^^H^ u)-^ z| ^^#51 +±SL^ z$5L 

3l^Hfr ^IH4# ^AS ^ ^1^-8- *ll^W. 

<25> ol§>, ^ofl nj-g. Wl-^-3l*V %1-S3T>^ ^oMl*l ^11- ^Hlfe # 

*1 ^* <^H*}7l 3°H, ^^ 7 > oil: ^AHHl ^|^fl ^5]^- 3 

o. 4^4. 

% v 2^^ , cf^fl^sl ^-^-g; Ji^^H ^ls.^-(io)4 7>^- £^-(20)5. £-el*H 

^71(110)4 #<y-^£«:7l(l20Hl 3*fH c J:€-4. 
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<27> ^f?-^ #7}^ jis^H 50KHz,300uA^ <^*l^-» ^ ^ #^§- #Sfl 

*>ji safe ^^(^e^-)^l ^r, o]^>^^ 5-^-^ ^s}- 

<29> Nyboer7> ^gofl ^-§-a}^1 ^-aIo] a>-§-^ ojf 

^AS. ^r^sj- Al^l Swanson^ ^<&H ^o] A}-g-£)j7 $14. £ ^ofMfe Iff-^ ^^fe 
^ ^s]^ ^ ^ol-a- 1^-^ £s|-JL 7>^^cf. (1)34 ^-ol ^ 

^ ^e^7> <g$*t ^-ff-fl (constan current source)^ £)*fl 

°1 ^ ^ °] € ^-f ^SfS. ^Sfl ^3]^^7> #2}- 

<30> 



F= /.(^//^=/.Co m -^-//^) 



V : [VI 

/ : ^-ff [mA] 

L : 7^ [cm] 

A m : [cm 2 ] 

A : 3^3*1 [orz 2 ] 
P 6 : [.0-cw] 



(1) 



43-9 



1020030062268 %:% 2003/10/13 

<3i> 4 S7 K2io)^ 3#€ 50KHz ^71(110)^1 £\n 4lJL« ^-S^>711 ^ 

<32> £. 1*3} 4S7l(210)5f £5^ S^7l(220) A}o}oj} ^.4 ^Ei# ^7>S>^ , 

<8 ofl n}^ £3*-*Hr ojs}^ ^12. °1^H e ^(muscle noise)3- <§■ 
(motion art i feet )■§: ^1^^ ^ &t}. hV^3*MI^- 3^ *^ 6*}$) tftfs®* 

(butterworth)* ^>-g-^(^ 10Hz). 

<33> o]^4 2:^71(220)^ tf£ ^3)2) <$*\&l£. #5r«- ^71 *fl 3 ^f^. oj ^ 

<34> ^^##71(230)^ aIJl^ ^33^ 333 °V3^g; JIB} , DC-DC ^€:7l 

(PPD10-5-1515, NEM I C-LAMBDA ) Q £-3 ^7] (IS0100, Burrbrown)» 3-8-*M 33 £ 
3*r34. 



<35> ZL^Jl o}^-4 ^.H^ 2^3(240)^ ^Jf^S. 3^3" J^H^1# ^ 

Sa^f. 33tr Aj^efl o. ^^^i ^ ^^^j rej-s. ^ ^4 

<36> s. i^- #2^, Chi, Ch2, Ch3, Ch43 4*11 <4W*r5afe3l, afl^fe- °H tr3=l 

3^- ofqef. 3-3-0} ^^6)]^^ 3# *HMH 33^2: sjc}-. 



<37> £ 2fe £->£^3 ^HH 3€- e>3 ^^HH Oj^^^ ^3}-# #3*1-71 2) 

3 3^-3 33 -5d3* 3?r 3^113 £3 3. 
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£ 1* %^>^ ( JL&%, ^ *r&%4\ €JH 4€- AAQ 

e(agonist), ant agonist ) , ^1 ^(synergist sfl^-^H n^r>\°\ 

^-^^1 157fl # ^^^Jl, ^ ^Hf°ll ^-^Al^cf. ZISIJI 

^-§-°l] ^ ^5}" ^^^4 ^>4£^1^ 7>^- -*K^ 

i 2<HH (C)S. M-E}-^ -f-^ ^ ^fHS* «<H] *Bl^^ 7>^- ^ ^q-ol s\v\ 
, £ 1^1 42:71(21) £1^1 SX|*V v+, V-ir 27^9] ^^-o] si cf. 



^S^, .H^S} SflJjL^o] e^l ^3}- ol^ofl 4a oj^xg^ ^ 

H5. SL51 #2] 7]^7\ H/47} S)E.^- ^Hr}^ 

JiuL ^ ^>^1 7le)7> W/37> S\Sl^ -Sf^H JI^^I z*£. £ 

sHl ^t!r £s*« ^5}53t}. ^^-o. ^ 1Q ^o] Ag-AgCl (RedDot, 3M)* ^>-g-^ 
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7^ #^8r til 45- (gastrocnemius)^ , «fl^ #^ # 7j-« (tibialis 
anterior)°l 3-g-*r*}. ZLefl^ ^j^SJ #^-(Flexion)4 a]^ (Extension) ^zJ-S. 

W *d^l, ^2, *i^3, ^4, ^5, #^6^3- ^^tb^f. 

nalM- ^HJ^ ^ °H tr^sl^ ^ ^ 7 > * = ^ 

* 67fl 1, 2, 3, 4, 5, 6HH 2?m ^-t°}E-S., ^ 

(combination)^- ^l-g-*>^ 6C2=15°li=r. c$ 7 ]x\ ^*3tr (1^^- 2^i), (3«14 

4^), (5*14 6«i)^- ^1^^>H.^ ^-fs] ^ 12(15-3=12)7}- ^t}. tc|-eH , 

<=H1 <4€- §M ^ 127H^ 3-f<a] ^ofl rrj-B} z}-z}- # 

^(1-3), (1-4) ,(1-5), (1-6), (2-3), (2-4), (2-5) ,(2-6) ,(3-5), (3-6), (4-5) ,(4-6)^ 12 7fl°fl cflsfl 
^ ^*H, ^ 4€- <Ss)oJ^ ^ ^ol 7 p8- €• I7flsl = ^ ^n" 

3^7, ^^-8, #^9, ^10, 3^11, £-=U2, #-=H3, ^i^-141- °1 ^f. ^.siM- 
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7l^<?l ^s^r ^oj Jg^^j- ^.o^ 0*15.3., «j-^oii ^^ltb ^3*1 

4^ £ 2^1 M-Hl-^ Si^fr, ^ ^ (5^4 6#),(7>d4 8^i) ( (7^4 9# 

), (7^4 10#), (8^14 9^), (8^14 lO^i), (9»}4 io«D, (11^4 12«D, (11^4 13^), 

(11«14 14^), (12»I4 13^), (12»i4 14«1), (13»14 14^)^ ^l^W. £ 

^-a] a^^-o] ^-f <2] ^ # 107fl 5, 6, 7, 8, 9, 10, 11, 12, 13, 14HH 27fl^- 

i0C2=45°ltK <^7)x] ^ ^S^I-cls ^-fs} ^ 

32(45-13=32)7> £4. ^, 327^1^] #^H*H ^ ^*fl Jfl*l« ^> c > W 

#4*i £r^l ifl«fl #^-3] ^M^*ll- 327>^1^ 

3 o.o} ^o]] rtf^- ^ ^ 

(5-7) , (5-8) , (5-9) , (5-10) , (5-11) , (5-12) , (5-13) , (5-14) , (6-7) , (6-8) , (6-9) , (6-10) , (6-11) , 
(6-12) , (6-13) , (6-14) , (7-11) , (7-12) , (7-13) , (7-14) , (8-11) , (8-12) , (8-13) , (8-14) , (9-11) , (9-1 
2), (9- 13), (9-14), (10-11), (10-12), (10-13), (10-14)^ 34 7lH tfl«fl AA *M , 

£^.ofl 4^ <y;s)ol^ €3- ^o] 7H> €■ I7fl^ ^ ^^11- ^^Ml ^4. 

^■7, #q-8, ^9, ^10, ^11, €^"12, ^13, *1^14» °l-g-*l-£4. ae]i| 

3 Si ^SHr ^^tb ^-S-tt (HH.3., ^ «o V ^°fl €^ ^ ^RH 

€4. 4«M £ 2<*H 44\+ (7«14 8«D, ^ (7*14 9«i), (7»I4 10 

^)#, (8^4 9#), # 
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^ (8^4 10«i), ^q- (9«i5f 10«1)^-, (lUg^ 12*]), ^ (11«12)- 13*1), (ll*!^ 14 

(12*14 13^1), (12^4 14^), ^ (13^ 14*1)^8: *f|£|3H}. 

£-§^1 ^8^3 ^ * 87fl(3^- 7, 8, 9, 10, 11, 12, 13, 14HH 27111- 

8C2=28°H, iflofl^ 5g ^tb *R 12^-i- afl 5) ^ 

16(28- 12=16)7> ^cf. ^ 163 ^i^H 4^ -f-^H #711 £4. 

4€- 3^ ^^1» #71 ^*ti JMHfl*l* Sl ^6\] ^ 7J\ 

(7-11) , (7-12) , (7-13) , (7-14) , (8-11) , (8-12) , (8-13) , (8-14) , (9-11) , (9-12) , (9-13) , (9-14) , 
(10-11), (10-12), (10-13), (10-14)^1 16^-ofl « «H, Jl^r^^r-S-^ ^ 

^ ^ 7}^r ^ ^ ^ Al^^Tfl ^nf. 



iL*8 ^71 ^ofl tg^o] ^^^sl- ^71-^ ^^(heel strike & toe 

off))# ^l^>7l ^sfl, ^slH A>-g-^ oj-^l^ cflA] o}3iHa^ ifJ-^-g. ol-g-^ol ^ 

^l^Tfl ^cf. ^^l^ ^-7>^ *1^#£] #*1 » ^ ^^^^ ^ 
15, 3*^1, ^2, ^3, ^47} Sfl^t}. neiM- ^ olofl ^£l^ ^ o>q 

cf. o) ufl ^7l^<y °Jsl^>i ^2|-7l- ^o) 5gs|tr ^-f ^ 0°lHS, ^ « 0 >1H ^*ltr ^ 
^ ^ ^3*1 *fl^ r 7ll ^cf. nj-e^ £ 2*11 M-El-ufl (i»l3f 2 «i), (3014 4^)^. 

■8- ^ ^ 5711 (^ 15, 1, 2, 3, 4)<HH 27111- ^1^^- 

^oIjpS., ol-8-*>^ 5C2=10°M, i?HH 5g«gt£ ^ 2 #-g- ^l^e>S.5- 3 
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-M ^ 8(10-2=8)ol ^^1^ ^7}^<5) oj^ci^ ^Sj-* 

*l-7l ^tb 5)^^ ^ 3^3. % 7 ) ^sfl ^^-^ ^-sv^^l-i- 87>^1^ ^-fo] ^ofl t^e} 
#^(15-1), (15-2), (15-3), (15-4), (1-3), (1-4), (2-3), (2-4)^ <M zj-z^- f 

<45> £ 3^ ^HH nJ-E- ^"HH « ^# ^1^71 ^tb 3 

<46> s_ 2oflA^ ^t^o. ^^o- Vi\*m 

<47> £ 4^ ^Al^ofl 4f ^ £-4}* 3tb ^ S 

<48> £ 41- ^-S*>^, £.qX\ #£**4 ^ *)^# ^71(11)^ 

#^^-71(12)5. ^€ ^3i^RHH ^ofl d+)^^-4 ^-ofl (i-)^* 
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<49> o]9\- £o) ^JjL^ofl ot^s.^ ^ ^ ^ojofl oj-Ej- e°l 

^. o]^g nfl, ^ «-^ofl ^^1*V Z^-^ ^ ^<*IM ^^i* W>^-3] 

<50> ^oj-o. 4^7] > o]s.^ ^H^l S^7l, ^^^7l« i^tt *im 1, 2, 3, 4S 

-f-sfl A/D ^€-71(35)3. ^€4. 4^ *m£r ^ ^2} ^-SIHSL A/D 

<5i> A/D ^«:7l(35)^ 2| ^^^1 4IJl(31)« q*]^ H3L£- w^^Ml 

^ A/D ^71(35)^ DT9801# ^}^}^. 

<52> 71 (36)^1^^ ^ z]-z)-^ ^z^o]] ufs. oj^ci^^^ yvo] 

^^^#^1 4€- « ^llt ^£ Tfl^H #^ 

cflth *iei«Mi ^l^sm^ ^ 4ts w>^^ 34^^ 



705L/305L, *l3l/#^ U*lfe 0S/90S, al^M ^1#/-^ 5051/110 

S. -tl^i/#^>^ ^<H^1 ^1- l ohm ~ 30 ohmol&l-Jl 

B] s|cfl ^i*i/#^ zfs. ^*lfe 705E - 0£/0£~30£ ^ 7051+3051 =100517} 4gtf. a}- 

1 ohm = 70-E(^M), 30ohm = 3051 (-^H ^4. (^£)/(^^l 10051 
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/30ohm=3.333H/l ohm^t}. HB\B.S. 1 ohm trj-e} 3.333S.^ £3-3 S.-^- ^^>^ ^ 



^ w c V^ o.^ 45. ^ 
tf. 5L 4<>1H ^4 a] ^(51), vfl^(52), ^£#3 ^1^(53), 

<57> £ 61- ^SMS, a-g^ -#^1*1 ^ #^1 ^5L2] ^^-1- ^ AS. (a)fe 

.2.^-2- ^(potentiometer^ (b)^ ^ 2-5f±S ^M§tr (c)^ ^ 

^ 1-3^S. (d)^ ^q- Ht^s 

£ 65] ^3b8: ^*Rr H o V ^^r ^MM ^ 
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^4. JlU|^nlE^ ^£ ^4 Al^^Sl ^^sj-Sfo] ^-^^ 7 > 7># ^ 

3*l*r 5«i) 0 J^: It ^ 5^^, -0.913 SLsL 7R> ^Tfl 4 

4^4. -Mr^l-Hr 102: ^<?> #^/4l#Al7H, ZLu|^}b1<4 irj-=- 

51 7* ^S^, #^7^ ^ 4§^*V ^ ( a )*f 

jiq^.nlEiS (b)*r ^ (c)fe ^eji. ^ 5-8^" 

0.5. (d)^ ^ 5-9^5. oi^o]] cfs. ^ 
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5-7(bHl ^ ° s v ^ 9X^. ^-fr -f-*ti, ^ 33 



^^^IS^I ulinolcf . £ 8 £. ji^J-^ £^ ^ofl z]-£^ 

^^.S (a)xr -Hq^nlEi^ (b)ir 10-12^5. ( c )fe 

^ 9-13^-AS. ^§tb (d)^ ^ 9-10^5. 5L 8 

<Hl^i ^^>Jiq^.ulBlS- &4 7}^- -ft- a}*}- ^s^i *£sK]Jl^ 9-13(C)^l ^ 

tb ti^^r <g ^ SX^. 0]Z\i& ^-g- #*fl, £^-§; ^ XItT 33 3^" fl*l*r 
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<66> s. 9$= ^Sr^l ^^^i^" A A^^ *JWS^ J±<*j^r t^^cf. 

S. 9<A}*\ *M ^4 41 #^-4 4! -H^ #^-4 Ai^^ 

<67> t£ 9# ^-S^, £ 9<HH ^^Al^V 152: ^D}^ ^7^1 # ^ 

-f , 752^<£ ^#*H ^3 1^ ^Si^MM oj^o^ ^ # A^^Tfl .^tf. 1) 
152 #(^, 0-15^)^ ^#£-g- #^-/^l^l(^q-7> ^^cf7> $■), 2) ^f-g- 15^^>(^, 152: 
-302: HI -S-^l^l^l ^/aI^^ji, 3) 152^(^, 30-452) 

-g-*M*l JL^^r ^/^l^^Vi. 4) 4^- 152:^V(^, 45-602 H^r ^ 

-§-^°H -H^:^ Sl^A] ^1^, 5) rf^- 152: ^(^, 60-752)^ 

<68> ol<4 ^J-o] Al^Vofl a}-a zj-z^ °-^g- ufl, ^ofl w-2j-*v in] 



4^ ^T^2l ^^ofl o]^V ^A]JJ7V tifl^l^ ^£^1 tfltt 3 

3 ^^*>7l , ^4 Aj^i ^A], #^32f A]^ 
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Al^ofl 4s. ^^S] #^4^ #-S-°_S *H SNR2(-tlSnfl ^«l2) ZLE| 

i 4^ tiiS SNR3(^lJLtfl ^-g-w]3)s. ^ 9] *Vq- . 



<70> #^4 413 #^t4 ^l^^^^l ^ -^#^4 0 J3Z)^^ 4^ 

#«H), #^-4 ^l^^^l ttfs JjLaj-^cq 4^-8: JL^^ § 

^4 Al^ofl 4s a]^^ sH§-g- ^SLS. t;}±r SNR5(^lStfl #-g-*l5) ZLejjl 



£^ 4^* ft-g-SLS. SNR8(^1J:^ #-g-«l8) zibJjI £^ofl 4s -^^o] oj^ 

^ 4^# 41315. ^1-31 sl^H 4s <y^ty^ 4^-8: ^-S-j^S. f;}^ SNR9(4l:£tfl 

s>Ji #^-4 4€- 4*§* ^"l-Afi ^ SNR10«01cfl ^-g-Hl 10), 

^ £^ofl rtj-s. o^cj^ 4^^- Alls «5>J7 JL^O] ^LjjJ. A]^0fl 
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nij-s ojjqc]^ sM§# ##.2.5. ^ SNRlK^l^cfl ^--g-tijH) ZLZ]H *t*\ £^-ofl *4 

*>fe SNRlK^lStfl ^^*Vcf. 



<74> £ 11^ ^UHH §>^^3). tfl-g-S}-^ 0>W>Ef» S^ojcf. 

<76> ^ oj^o^ Al^-- *H ^ JL^, ^3 ^i^- 

3*HH M-bW « £3-* #7l « #7i s. ii^ -f 

<77> ^ 7V>a-^^^-6>o 1 e}o]ti.^e|o] Sense8 WTKTM (ver.9)^ 

Visual C++S. 3"^}$ftf. ^|3J-^ ^ HS.lL^i 2)f>}&, S. Hi <4E}\i- *>*]<2} -g- 

<78> nfl^ HSU^H 71!- ^eH^ ^}i=. ^j^ o. ^. ^ olrf 7) oj-g. 

^ <£4- oflqoflol>a^. ( cf^7l L* °]-g-*M IS] ^71 F* °l-g-*M nfl ^ 

^ OT. ^^Ji 3r^M iqufloiAi^- el^i^ ^-fofl ol-g-^cf. <^7l 
*l ^7l nfl^r^ #71 £ 11^ ^ofl XAlsj^fecfl, T'fe Play animation, 'L'^r Loop 
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animation, 'F'fe Play animation by Frame, 
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Reset animation, 'E'^- reset Environment 



^3)tt £r -^XHH n}-g- iig^ o]3]cq ^ oj-qe}- 7 }*\ 

5)<H ^fl^H^ 9>s\^, ^*Rr «J$)^> «^HB} °1 ^^aj- 



^ofl tfj-JB^ ^ ^-f , ZLSjjL Jl^ £-§-(#^4 

Jiq^nlE^ wIjlaI z|z}-^ ^ r = 0.94 <>1#<LS. nfl o. ^._g_o_ SJ-ol^^. 

r=0.94^ ^zJ-IE. >£sHl ^ #x}jL^2.v)&\9\ ^x\^ ^ oj^ol^^sj- a1Jl# 
cross correlation^)-^ S^M^l $r°li=f. 

*V^: (forearm)^ ^^ol^ ^S)-^ ^4 «Hg-*) z|^^2fo) ^ ^t))^ 

(-0.97)1- ^ Si^-H, <$s\#^ ^ 4^ ^a}-^ ^-^71)^(0.79)1- ^ 
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£3?-* *M*V7fl ^ Sit)-. 7i^i^<y «<HH1 «1*H ^^ 0 1 ^Jl, 

^*hg-*M 7>^>J1, Al^V ^^7} ^* 7HJL ^cf. 21 7} ^9] s$*\] 

^1^.1- «<H]<£] EMGSf tilJE^fl Tfl^^ol ^ ^ Jl, A}Jr cfl ^Hl7> ^4^r 7> 

^ ^ Sa^, ^^>7fl ^ 5U4. JL7>2] £ £^*8 ^ Aj^efl 

3 <M7} 7V^^>Cf. 

<83> ^j, ^ 3"&*r<8 ^ Aj^Efl^ 7 ]]^ o]*V <5fl^ t^ol 

^Al^l- tf^aj-g-ofl 2]tb iEB»|ol5] 7]]^ oj ^-§-,g- <^ ^711 

SI- ^ -f^l^. 

<84> ^l^fl, ^S.^ 2)-^ ^-0]:0] SS-ZL^ 7fl iHl 7) O^Cf. ^ , il2 ^<>) 

<HH iLsg ^Efl, ^-^71 ^ ^ i!2 7fl^o.S ^71^ W}S.JL mt*V ^o] 

<85> ^* fl> ^^4J- «-o]:^ J17>^ -^^^ <Mi^ *T Sflfe jL#^<y ^-^Al^BflO) 
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1] 

^^4^3^ ^^^sijljl efslM- ^*Rr ^#ff-€; 

A cM e^fM- ^^1^1 ^ 3«*(M -5d«l£ ^as. ^s^fe *m ^ 

^•71 ^# 42:71; 

2] 

*n i%hi 5A°h, 

3] 
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^^^#7l» 7i€ ^^.^ ^. = ^1 



4] 

^-ff-b 50KHz, 300/^* ^-^^-S. ^ ^^1 

5] 

^7} «f*lfi-7> *=^r ^9^1 Si ^ ^>ol7l- l/n(n£r ^^r) #3 °-iiL ?_> 

3 A^sL m7flel ^1 ^ ofl ^*l^-g- ^°-S. ^ « ^ . 

6] 

o]*H^ ^€^4 A\o}^r l/A^ASLS. #7) ^>7] ^^S-JfE] l/4# 

3 27fl^ x]^, 2/4#2| 27fl2] ZL^Jl 3/4^3 2 7fl^ ^1^, 

o]^o^ ^^nf ji^-^ a\o]m. i/3#zl o.^ 4>7l ^^Jji-Ei l/3#3 -tf-tf^ 47fl 
ZL^\JL 2/3#3 47fl^ 
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7] 

WSt 1/4^^ ^7} ^7) l/47l2\ 

27fl£] 2/4#3 27fl^ ^1^, ZLE^Jl 3/4#3 27fl£} ^ , 

2] ^1^, ZL^JL 2/3#3 47fl^ Xl^, 



#71 ^*]^7} jr ^jo] ^-^4 4^ a>o] 7 > l/n(n^ t^^t) #3 o_g. z|- 
^ #3 ^S. mCm^r 2°1^£] ^cg^^o] x]$d]}*\ ^ ( m C 2 = °l-g-*H 
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#7l L7fl^ «§^H ^ ^^(K7fl)l-^- aflsq^ 

(L-K = j7fl)*S^-Ei ±^2] ^7}sL 3#*Rr 4^: 

S^Rr #3 £-g^l 4^- ^3 €^ >M ^Sl^S] ^ ^ wj. 

[3^8" 9] 

s£ 7 ] ot^s.^ 50KHz , 300M°J# *>tt « <asl^l^^ \&S% «§=^ ^ . 

10] 

*ll 8^1 S^i, 

#7l ^^-7> S = ^ «^1 ^°1» 1/4 #3 A3. #7l ^^-^S.^- 

Ei #71 l/4#3 ^#^1 2 7fl^l *1^, 2/4#3 ^i#Sl 2 711^1 t]^ =LZ)JL 3/4#3 

#Sl 2 711^1 ^l^* ^ ^ofl ,4 = aj^ ^ ^-g- ol^-tV ^ 

^^^^ ^ 

HI 
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#7l m7fl^ 

A oM <$^7\ ^rM^ 1/4L>^11 ^^-^Jl #7l ^-g-£ #7l 

71 ^€ #?1 ^^t^S^Ei l/3#3 47fl^ X]^ ZLH^Jl 2/3#3 ##£1 4?fl^ *1 ^ °] 

1- f^AS SRr £^1 33 ^ «o v ^^r °l-§-^ « ^ 
3 



12] 

#7l m7fl^ ^1^^- 

^71 *3.fe ^^^ulf A>o]S- 1/3^ ^-g-*>JI #7] ^^S^f 

#71 l/37_>^ *!#<>] 4 7fl *1^, 2/3#3 ^d#2l 4711 Si *13°J* ^ 

-Sr^l 33 U-^-i- ol-g-^l ^ oj^oi^^ £3. ^ ^ 



I^t 1 * 13] 

8^1 91°]^, 
#71 m7ll^ 

A oM ^^i^-71- * s.^ ^^1^1 ^^^4 ^-°1* 1/4 ^ ^^-JL #71 ^r^S-^ 

Ei #7l l/4#3 ##£] 27flSl *13, 2/4#3 ^}#£l 27fl<2} *13 ZLEl Jl ^^ij. ^- 7 > 

^ A>ol i^Sl *1 ^ <y ,g- ^■^o_S_ ^^l^ ^7}^ *1^^ £-§^1 trf€- ^1^ ^ 
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14] 

t^sHrsm^ ^^^^IsLsL ^*K=- 

^7) ^ cf= aJbb^ ^ *B}^ 7}^- ^ 

# 427], ojs.^ 2:^71, ^<£#^7ll- i^}^ *1M^4, 

#7] ifl^l ^"71 alMI^ #^3M- cl*l^ X|jm=l £^Hr A/D ^«-7l; g 

^>7l A/D ^«-7Hl^ q-^ Zj- ^^-i-21 -tl^l-^- £3^3. Tfl^Kr *)H^» 

[^t 1 * 15] 
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16] 

^tfl ^ ojsjei^ ^ ^^ 7 |. Yohm^l 1 ohm ^#<Hl ^sj- XJE 

/Yohm = Z £/ohnHl Sj*H sfl^l^ ^51 Tfl^^g: ^ 

17] 

^ *} + ^. 

l^^ty 18] 

*fl 16^H1 91°)*}, 
*\)o]*^ 
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[^^% 19] 

# ^^-5. <5Rr ^ ^ ^ Aj^Efl 
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(e) n&m 21 SI a (A) , 
LHSJS^e(B) 
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IS. 9] 
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'P'- Play animation 

'U- Loop animation 

'F'- Play animation by Frame 

'R'- Reset animation 

'E'- reset Environment 
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